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(54) CUCTEMA ynPABJIEHI/151 MPOU,ECCOM BYPEHMfl 

(57) 

M3o6pereHne othochtch k o67iac™ 6ypeHHH 
CKBaxnH n MoxeT 6biTb ncno/ib30BaHO Ann 
aBTOMaTMHecKoro ynpaBneHns npoueccoM 
SypeHna. 3aAaHetf ki3o6peTeHna mnneTcn 

nOBblliieHUe TOHHOCTH fipOBOflKH CKBa>KHH M 

npeflOTBpameHne aBapntfHbix cmyaLintf b 
npou,ecce 6ypeHna. CMCTewia coAep>KHT 
3a6oMHbiCi ABuraTenb, Hacoo pjm npoKaMKH 

npOMblBOHHOM XMflKOCTM, 3a6otfHyK) 

TeneMerpuMecKyKD oncTeMy, Ha3eMHbie flaTHUKH 
KOHTponfl rexHonornMecKHX napaMerpoB, 6jiok 
nepeflaMU HHCpopMaL(ni/i n ynpaBnsnomntf 
KOMnbioTep c nporpaMMHbiM oBecneMeHneM m 
6a30M AaHHbix ynpaBneHusi, KOTopan coflepxm 
OBefleHUfi o npoeicrHofi TpaeKTopnn CKBawHHbi. B 

(CHCTeMbl aBTOMaTM3MpOBaHHOrO 

npoeKTMposaHUfl), KOTopan coflep>KHT 

npoeKTHbie flaHHbie no KOHCTpyKUHH CKBajKMHbl, 

xapaKrepucTHKM o6opyAOBaHna TexHO/iornn 
npou,ecca oypeHKis, reo/iornMeoKMe u 
reocpn3HMecKne AaHHbie. nporpaMMHoe 
o6ecneMeHne BbinonHeHO c B03MO>KHOCTbio 
caMoo6yHeHH!i nyTeM ynera AaHHbix, 
coAepxaiAnxcM b 6a3e AaHHbix CAflP 



<i ynera npeAUJecTByioLAero, 
nonyMeHHoro paHee npn 6ypeHHn CKBawHH Toro 
>Ke Kyda mhm MecTopo>KAeHHf), onbua, npn 
npuH^TMH peiueHUfl, n peann30BaHO c 

HCnOJlb30BaHHeM MCKyCCTBeHHblX HePipOHHblX 

ceTeCi. McKyccTBeHHbie HetfpoHHbie ce™ 
C0A©p>KaT OAHOTunHbie aneMeHTbi HHePwH, 
MMMTupyioLnne pa6ory HetipoHos M03ra, 
o6naAaioiHMe rpynnoCi cnHancoa, o6pa3yioinnx 

BXOAHbie CBH3H, M aKCOHOM , o6pa3yioLAnx 

BbixoflHyio CB5i3b flaHHoro aneMeHTa fweiiKW. 1 
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(54) DRILLING PROCESS CONTROL SYSTEM 

(57) Abstract: 

FIELD: well drilling; applicable in 
automatic control of drilling process. 
SUBSTANCE: system has downhole motor, mud 
pump, downhole telemetric system, surface 
transducers of process parameters 
monitoring, information transmission unit 
and control computer with software and 
control database containing information on 
design well path. Introduced into control 
system is database of cad system which has 
design data on well structure, equipment 
characteristics, drilling process 

technology, geological and geophysical data. 
Software is made for self-learning by 
accounting of data contained in SAD system 
database of given well and consideration of 
experience gained before in drilling wells 
of same cluster or deposit in decision 
making, and realization with use of 
artificial neural networks. Artificial 



neural networks have similar cells 
simulating operation of brain neurons, 
possessing a group of synapses forming inlet 
links, and axons forming outlet link of 
given cell. EFFECT: higher accuracy in well 
path drilling and prevented emergency 
situations in drilling process, 2 cl, 2 dwg 
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H3o6peieHMe othochtca k TexHonorwu 

SypeHMSl, KQHKpeTHO K CUCTeMQM 

aBToMarwHecKorc ynpaenenufi 6ypeHHSM. 

M3BeciHbi cucTeMa n cnocoS ynpaBneHws 
npou,eccoM 6ypeHMfi no nareHry P4> 2067170, 
coflep>Kainafi flamiiKH KOHTporifi ocHOBHbix 
napaMeipos: oceeoro ycnnn«, my6nHbi 
CKBaxMHbi, flarnnK an6pai4nn oyposofi KonoHHbi 
v\ aneicrpoHHyto annapaiypy 3BM fljifl 
cpaBHeHMq 3aMepeHHbix ochoghhx napaMeipos 
o aaflaHHbiMn comacHO nporpaMMe ynpaBfieHUA 
OcH08Hoe Ha3naHe!-ine arotf cucreMbi 
-oSeoneMeHne asTOMarnMecKoro nepexofla ot 
pe>KHMa "3a6ypnBaHne" k pe>KHMy "BypeHwe". 
nepexoA c oflHoro pe>KHMa i-ia flpyroR 
ocyutecTBJiKercfi no noKaaaHUflM AarmiKa 
an6pau,i/ifi. Bu6pai(nn KonoHHbi SypunbHbix rpy6 
npn KacaHHM flonoroM noBepxHOOTn nopoflHoro 
6noKa pe3KO 803pacTaioT, CucreMa i-ie 
o6ecneHHBaer nonHOH aBTOM3TH3aunn 
nponecoa BypennH. 

H3secTHa raiOKe cuoTeMa n cnoco6 
ynpasneHna npoueccoM 6ypennfi no a.c. CCCP 
12319-16 (npoTOTun), coflepJKamaa flaTHUKH 
Koi-trporw napaMerpoB, 6noK nepeaaMU AaHHbix, 
6jiok o6pa6oTKM AaHHbix c nporpaMMHbiM 
o6ecneMeHneM n Basoii flaHHbix ynpaBneHna. 
Ba3a AaHHbix yripaBJieHMfi coAepwuT: 

- npoeicrHbie 3HaHenwa Harpy3i<n na aotioto; 

- MacTOTy Bpau^eHwfi poTopa; 

- pacxofl 6ypoBoro pacTBopa, 

- npoeKTHoe epewn Sypenna, 

- myBnHa CKBa>KMHb!. 

HeflociarKM cucTeww 3aKriK)Hai0TCfl b tom, 
hto ona He o6eoneMHBaeT TpeoyeMbifi ypoBeHb 
AocTosepHooTH MHCpopMannM a™ onpeAeneni/ifl 
cwv/ai\m ajw npuHBTnyi onTMManbHoro 
peaienufl aBT0MaTK3auneki npoi(ecca 6ypeHHB b 
ochobhom M3-aa HeAoeraroMHOti eMKOcru 6a3bi 
AaHHbix n orcyTCTBHH cucreMbi yMeTa onbua 
npeAiiiecTByiou^MX paCor m caMooSy-iaeMoorn 



3KCOHOM, OOpa3yiOL4HX BblXOAHyiO 



3aA3MeCi coaAaHna naoo'pereHun o 
o6ecneMeHne bmcokoCi orenenn flocroBepHOCTH 
onpefleneniw KOHTponnpyeMofi cmyaAHU Ann 
noiiHofi aaroMarn3ai4HM n onrnMH3ai4Hn 
pe>KHMOB npoqecca SypeHWfi. 

PeiueHwe yKa3aHHbix 3aflaH flocrnrHyTo 3a 
CMer Toro, mto CHGTewa ynpaBnennsi npoiieccoM 
Sypenna, coAepKamafl aaooiiHbiti ABurareiib, 

H3C0C ftflfl npOKaMKH nDOMblBOMHOM XMAKOCTM, 

3a6ofiHyio reneMeTpwMecKyio oncTeMy, 
Ha3eMHbie aqtmwkm KOHTporifi rexnonorwecKHx 
napaiweTpoa, 6iiok nepeAa'-in nncbopMaLiiw n 
ynpaansiomnK KOMnwoTep o nporpaMMHbiM 
o6eoneMeHH8M m 6a3ofi AaHHbix ynpaBjneHHfi, 
KOTopafi cx3Aep>KHT csefleHUfl o npoeKTHoH 
TpaeKTOpHM CK8a)KHHbl, flonoxinnreJibno 
coAepxnr 6asy AaHHbrx CATIP, Koropan 
coAep>KHT npoeKTKwe Aannwe no KOHCTpyxnnn 
ci<Ba>i<nHbi, xapaKjepucTHKH oGopyAOBaHHfl, 
TexHOJioran nponecca 6ypeHnn, reojiornMeoKHe 
n reotJinawMecKHe AaHHbie, npn stom 
nporpaMMHoe o6eoneMenne BbinonHeHo c 
B03M0>KH0CTbK> caMoo6yMeHHfl nyTeM y^era 
AaHHbix CAHP cKBaxMHbi h y^era 
npeAiuecTByioiiiero, no/iy^eHHoro panee npn 
6ypennM cKaa>KHH roro )Ke Kycia nnn 
MecTcpo>t<AeHHfl, onbua np'/i npuHarnn peujeHMfi 
n peannaoBaHO c ncnonb3oaaHneM 
ncKyccTBeHHbix neiipoHHbix ceTefi. 

HcKyccrsenHbie HePipoHHbie cem GOAep>KaT 
OAHornriHbie aneMenrbi weSiKH, nMnrnpy'0U4we 
pa6ory HetfpoHOB woara, o6naAaioLHne rpynnofi 
cnHancoB, c6pa3yiomnx BXOAHbie cbh3h, m 



PeaieHHe yxaaanHbix 33A3M b cnoco6e 
ynpaBJieHKfi npou,eccoM 6ypeHnn, BKnioMaioaieM 
onepai4^n naMepei-insi 3a6oPtHbix n Ha3ewHbix 
rexnonornMecKnx napaMerpoB m npuHsinie 
peiueHUfl ynpaenaioinnM KOMnbioiepoM, 
AOCTurHyro rew. mto oto peiuenne npuHUMaeico 
c yMeraM 6a3b! ashhux CAP1P v, 
npeAUjecTisyioinero onwra 6ypenws CKaawui-i 
roro Me Kyora mv\ M8CTopo>i<AeHnyi \*. na 

npon3BOAHTG« KoppeKTuposanne npoeicra 
CARP 

Ha cpur 1 npuBeAeHa o6mafi cxeivia 
cucreMbi. Ha cpur. 2 - HMeHKa HewpoHHofi csth 

CucTeMa ynpasneHHS npoLieccoM 6ypeHna 
coflepxnr cMOHTOpoeaHHbie s HHKHeii Maoin 
KonoHHbi 6ypn/fcHbix Tpy6 1 3a6oRnbi£i 
ABurarerib 2 c nopoAopaspymaKiii^M 
HHorpyMeHToM 3 n 3a6ofiHyio Te/ieMeTpunecKyio 
cuoTeMy 4 c 9neKrpoMan-iHTHbiM nnn 
rMApaBJiHueoKUM xaHanoM obji3h. 3a6oi^Ha« 
reneMerpMMecKafi cucTewa coAepxnT astmmkh 
KOHTporifi napaMeTpoB b 3a6oe 5, 6, 7 n 8. 3rn 
AaTMi^KH KOHTpoiiMpysor, HanpuMep, yrnw 
asuMyTa, ropn30Hra, nonoxeHne oT,<noH^Tenfi n 
noKa3aT8nn Kaporaxa. Ha3eMHbie astmhki^ 
KOHTpo/w TexHonornMecKnx napaMerpoB 9 n 10 
mop/t KOHTponnpoaarb mo6bie napawerpbi, 
nanpuMep AaBneHne npoMweoMHoii xmakooth b 
warnoTpann nacoca 11, BM6paL;nti KonoHHbi 
6ypnnbHbix rpy6 1. flaTHUKH 9 n 10 Mepe3 
npneMHoe yoTpafi(5TBo 12 ooeAnnsnbi c 
ynpasfifuomuM KownbiOTepoM 13. 

YnpaBnaioiAHfi KOMnbiorep 13 coAepxviT 
nporpaMMHoe o6ecneMeHne 14, 6a3y AaHHbix 
ynpaBneHUfi 15 k 6a3y AaHHbix CAI1P 16. 

Baaa AaHHbix ynpaej-ieHna 15 coAepxni 
cBefleHna o npoe«rHoti TpaeKiopuM CKBa*:nHbi 
Ba3a AaHHbix CAF1P (C^cieMbi 
asroMarn3npoBaHnoro npoeKTupoBanna 
6ypoaoro KOMnneKoa) coAepxnT npoeKTHbie 
AaHHbie scero KOMnneKoa: KOHCTpyKUHio 

CKBa>KHHbl, XapakTepHOTHKH 06opyAOB3HWfl, 

rexHonornio npouecca 6ypenn«, reonorwo, 
reoopn3HHeci<ne AaHHbie n t.a. Bbixoflbi H3 
KOMnbrorepa noAKnioMeHbi k cooTaeTCTByiou(HM 
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nporpaMMHoe 
peariHSOBaHo 
ncKyccTseHHbix HetSpoHHbix ceiefi. 
HcxyccTBeHHbie nefiponHt.ie G8TM (cpur 2) 
coAepxaT oAHomnHbie aneMeHTbi AMeiiKW, 
HMnrnpyiomne paBory HefipoHOB M03ra, 
o6naAaiou4nx rpynnofi cunancoB, oSpasytomux 
BXOAHbie CBH3H 18. ..21 vi abixoAHyio caaat, - 
aKooH 22. Ka*:Awii 3neMeHr fwefiKM 
xapaKTepusyetofl cbomm reKyi^nM o 



Mosra, Koropue Moryr 6biTb B036y>i<AeHbi 

33T0pMO>KeHbl. Ka>KAblCi CHI 

xapaKrepw3yercfl aenHMHHOfi cnHanrnnec 
CBJ13M wnn ee BecoM Wi, Koropbifi 
c|}n3HMeci<OMy CMbicny 

3JieKTpHMecKOl3 npOBOAHMOCTH. 

Tekymee cocTORHne HeHpona onpeAennercfi 
Ka< B3BeujeHHaa cyMMa ero bxoaob 
S =X. Wi 

BbixoA Hewpona ecrb tpyHKi-iiw ero 
coctosihuh: 
Y= f(s) 
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Cmesn.AHo, mto npoL(ecc cpyHKLjuoHnposaHun 
HC (HetfpoHHofl ce™), to ecTb cyiAHocTb 
nefiGTBm, Koropue ona cnoco6na BbinoniWTb, 
aas'/icur ot BeTii/NHH cnHanrnMecKnx CBfl3efl, 
noaroMy aaflaeiuncb onpeflejieHHoPi crpyCTypoPi 
OTBe^aioineii KaKOM-nn6o 3aaaMe : npn 

1 HeOgXOAMMO 

leHUfi Bcex nepeMeHHbix 
K03l$lCpHLlHeHTOB (HeKOTopwe 
CBA3H MOryT 6blTb 
nOCTOflHHblMH). 

3tot sran Ha3biBaerefl "ooyMeHMew HC", n 
ot Toro, HacKonbKO KaMeeraeHHO oh 6yfleT 
sbinonHeH, 3aancnT cnoco6HocTb peiuaTb 
nooTasnenHbie nepefl neti npo6neMbi bo Bpeivw 
3KcrinyaTaL(nn. PaSora acex ceTeft oaoflHTCft k 
Kiiaccuc^nioqun, o6o6meHMio BXOAHbix 
cwrnanoB, npMHaflne^am.nx n-MepHOMy 
rnnepnpocTpai-icTBy, no HSKOTopoMy nucny 
KiiaccoB. C MaTeMarwHecKOM tomkh 3pennfi 3TO 
nponcxoflUT nyTeiw pa36neHHft 
mnepnpocTpaHCTBa runepnnocKOCTHMn (aannob 
Anfi criyMasi oflHocjioPiHoio nepLiem-poHa) . 

AnropnTM o6yHenna c yMmeneM: 

1 . npOHHKl(HanH3HpOBaTb 3TI8M0HTbl 

BecoBoiS Marpnnbi (oSbmno He6o/ibmnMH 
cny4aiiHb]MM 3HaMeHiwMn). 

2. HoAaTb na axoAbi oauh H3 BXOAHbix 
seKTopoB, KOTopbie ceTb AonM-ia nayMKTbCJi 
pa3nnMayb, n BbmwcnHTb ee BbixoA. 

3. Ec/in abixoA npaBunbHbiii, nepetf™ Ha mar 

4. 

4 Hnane BbWMCTiHTb pa3i-M4y Me*Ay 
HAeanbHbiM n nonyneHHbiM 
awxoAa: S =y r y 

MoAHc|)ni4npoaaTb see; 
cpopMynoti: 

W ij (t+1)=W ij (t)+v{t).6X i , 

tas t - Hoiwepa mepai{m, 

v - KQ3cpct)HL(MenT cKopocTn ogyMeHua: 

i - HOMep BXOfla; 

j - HOMep nefipoHa 8 cnoe. 

5. noBTopnTb Linwi c ujara 2, noKa ceTb He 
nepecTaHeT ouinSaTbCA 

Rpn pa6oTe cwcTeMbi asthukh 5. ..8, 9 n 10 
perncTpupyioT nanooTiee aajKHbie napaMeTpbi, 
xapaKTepn3yioiAne npoqecc 6ypeHHfi. 
WHcpopMaL(Hfi o aaperncTpupoaaHHtix 3aoofiHbix 
napaiweTpax nepeAaerefl Mepe3 nepeAawiAee 
yoTpoPicTBO 4 Ha npueMwoe ycTpoKcTBO 12. 
(lapaweTpbi c Ha3eMHux A3tmhko8 9 n 10 
nepeAaioTcs wa npneMHoe ycTpoffcTBO 12. 
noone npeo6pa30BaHH« nHcpopMau,nn o 
napaiweTpax ona nepeAaercs na ynpaensiomiw 
KoiwnbioTep 13, rAe aHann3npyera 
nocpeACTBOM nporpaMMHoro o6ecne<-ieHnn 14, n 
b 3aBHcnMO0Tn ot peweHMH, npHH3Toro 
neftpoHHOfi aiTbio, Ha BbixoA ynpaaraiomero 
KOMnbioTepa noflaeTCfl curnan ynpaarifliomero 
B03AeticTBH5i. KOTopwft ocyu^ecTaraer 
KOHKperHbie AeticrBHH no n3MeHeHHio pewnwa 
SypeHKfi, HanpMMep, n3MeHsw 
npon3BOAnTenbHocTb Hacoca 11, perynnpyn TeM 
caMbiM MOiAHOQTb n CKOpooTb BpameHUfl 
3a6oiiHoro Aanraxenfi 2 o nopoAopa3pywaioiAHM 
HHCTpyMewoM 3 Bo3MO>KHbi TaiOKe nio6bie 
Apyrne cpopMbi B03fle£!|cTBHs3 na nponecc 
oypeHna, HanpHMep Ha ne6eAi<y, npeseHTop m 
Tfl. OflHOBpeMeHHO nejiecoo6pa3HO sbiaoAHTb 
Ha GKpaH MOHHTopa nan6onee 8a«Hbie 
pe3ynbTaTbi H3MepeHH« h KOMai-iAbi, 
Bbtpa6aTbiBaeMbie cucTeMOft. MoHnrop Ha cpur. 



1 m 2 He noKa.33H 

PeanM3au,nfl cnoco6a ooyiAecTBJiseTcsi 
cAeflyioLUMM o6pa.30.v. 

3a6oHHbie napaiweTpw perHCTpupysores 
Aat--!HKaMn 5...S, 3 TexnonornMecKHB napaMeTpbi 
AaTMUKaMM Koi-iTponfl 



HncpopManHH nepeAaeTcsi 
ycTpoCicrao 12 H Aanee h 
KOMnbicTep 13. Ha ; 
ynpasrifliomero xownbioTepa 13 
npeABapnTenbHo ycTaHOBneHO nporpaMMHoe 
o6ecneHenne 14, 6a3a ftaHHtix ynpaBfieHUB 15 m 
6a3a AaHHbix CAflP 16 YnpaaTiflloiAM^ 
xoMnbioTep 1 3 npwHMiwaeT peiuenne o y^eTOM 
HHcpopwai(nn, sanoxeHHofi b 6a3e flaHHwx 
CAI1P 16. HncpopMau[Mfl o ecex napaMeTpax c 
AaTMUKOB 5 .10 vi npuHBTbix ynpaBfifiioiAnx 
B03Aei?icTanflx TaicKe 3anncbiBaeTC3 Ha «ecTi<nfi 
AHCK ynpaBjiflioiAero KOMnbWTepa 13, (>KecTKHtf 
Auck na cpur. 1 m 2 He noKaaaH) flpn 6ypeHnn 
nocneAytou^MX ckbswhh y-inTbisaeTca 
aannoaHHas MHCpopiwaiJina A/ifl npnnaTwi 
petueHMa. Petuenufi npnuMMaioTCfi 
ynpasnflioiAUM KOMnbKrrepoM 13 n c y^eTOM 
npeflUjecTByiomero onwTa SypeHMfl CKBaKHH 
roro >Ke Kycra mw MecTopo>KAeHHfl, KOTopbiti 
5bin 3a0nKcnpoaaH b naMfiTM {Ha jksctkom 
AncKe) ynpaBn»oii(ero KOMnttoTepa 13 
HanpHMep. npn oflHHaKOBbix cwya\.\mx 
ripni-inMaioTCfl ofiUHaKoebie pemeHufi no 
KoppeTHposKe rpaeKTopnn CKBawHHbi nnn 
asapuMHOMy npexpameHWo CypoBbix pa6oT. 
OnbiT no oypeHwio okb8>khh oAHoro \a toto *e 
Kycia aenfieTCfl Ha/fionee ueHHbiM m b HameM 
cnynae oh moxbt 6b!Tb nepeAan c oahom 
SypoBoW Ha Apyryro Ha ahgk©t8 ppn 

nepeaoAa KBann^m^posaHHbix cnei^nanncTOB 
Ha BHOBb ocaansaeMyio CKBa>KMHy. B 3tom 
3ai<ni0MaeTCfl oa^h m ocHOBHbix sneMOHTOB 
caMoo6yMaeMO0TK cuoTeMbi. STopofi aneMeHT 
caMOoSyMaeMOOTn 3aKnioMaeTOfl b 
TexnonornMecKHX oco6ei-inoGTsix neRponHbix 
ceTeti n onucai-i panee b paappne "AnropniM 
o6yMeHiia c yHHTsneM". 

KpoMe Toro, 3anncaHHaa n nonyMeHHaji b 
pe3ynbTaTe KOiwnbioTepHoPi o6pa6oTKH 
loi-icpopwiaqufl MraxeT nspeAaeaTbOfl Anfi 
noppeKTupoBKH npoeicra CAflP CKBa>KHHbi. 
HanpuMep, no peay^bTaTaM KapoTa>Ka, 
nony-ieHHbiM c £aTHHKa KapoTaxa 8, 6bino 
o6napy>KeHO narin'-iMe 3HaMMTeribHoro 
KonnMecTBa yrneeoAopoAOB, T.e. 

nopoAopa3pyiuaioiA(iPi HHOTpyMeHT 3 Boiuen b 
necpTeHOOHbiCi nnaci' na rnyfjune 3naMHTe;ibH0 
MenbiiieB npoeKTHoPi. B stom cnyMae 6a3a 
AaHHbix CAPIP (npoeKT CKsawnHbi) 
KoppeKTupyeTca b cropoHy yMenbiiieHufi 
npoeKTHOti rny6nHw ci(Ba>KHHbi n npoL(eco 
6ypennfl npei<pau4asTca. 

TaiOKe B03MO>nHo aBapufinoe BbiKnioMeHHe 
CMOTeM s SKOTpeHBbix c^'yauyinx, Hanpuwiep no 
noKa3annsiM astmukob MOMei-iTa na 
nopoAcpa3pyiiiatoineM HHOTpyMBHTe 3 win no 
pe3KOMy H3Menennio ocesofl cwnbi. 

npuMeneHue wsoSpe-eHMSi no3Bon«no: 

1 CosAaTb caMoooynaiOLnyiocf! cucTewy 
nyTeM ncnonb3oeaHHfi 6a3bi AaHHbix CAflP n 
HetipoHHbix ceTefi. 

2. floriHOCTbio aBTOMaTH3npoB3Tb npoi4ecc 

6ypeHH!) CK6a>KMH. 

3 flOBblG^ITb TOMHOCTb npOSOflKH 

o-HanpaaneHHbix m ropn30HTajibHbix 
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4. OnTHMH3npoaaTb npoL(ecc CTpomenbCTBa 

CKBaWHHbl. 

5. KoppeKTupoBaTb npoeKT (CAtlP) no 
pe3yribTaTaM 6ypeHnq cKBa>KMHbi. 

6. 06ecneMMTb npeflOTBpaLfleHMe aBapniiHbix 
cvnyai\m. 

7. Hononb30BaTb onbiT 6ypem/ifl ckb3>kmh 
Toro x<e Kyora prm KoppeKTHpoBKH npoi^eoca 
6ypeHna m npMHHTHfl peweHns b aBapufiHbix 
cuTyaqnax. 

8. OnepaiMBHO o6MeHMBaTboa 
HHCpopMaL(neti Me>Kfly 6ypoBbiMn npn 
oflHOBpeMeHHOM BefleHHn 6ypoBbix pa6oi nnn o 

HG3HaHMTejlbHblM CMGLi^eHM6M BO BpeMeHU 

TexHonornMecKMX lihktiob. 

cDopMyna H3o6peTemifi: 

1. CucTeMa ynpaBneHUfl npoueccoM 
6ypeHMfl, coflepxaman 3a6otfHbiti flBuraTenb, 

HaCOO ATISI FipOKaMKM npOMblBOHHOtf >KHAKOCTH, 

3a6o^Hyio TeneMeTpuMecKyio cucTewiy, 
Ha3eMHbie astmhkh KOHTponn TexHOJiornnecKnx 
napaMeipoB, 6noK nepeflaMM HHCpopMaL(HH n 
ynpaBnaioLi^nCi KOMnbioTep o nporpaMMHbiM 
o6ecneweHweM v\ 6a3oCi flaHHbix ynpaBneHUfl, 
KOTopaa GOflep>KMT CBefleHna o npoeKTHOtf 



Tpaeicropnn CKBaxuHbi, OTnunaioLnaflCfl reM, hto 
cuoTeMa AononHMTenbHO coflepxwT 6a3y 
AaHHbix CAI1P (cucreivibi aBTOMaTM3nposaHHoro 
npoeKTupoBaHUfl), KOTopaa coflepxaiT 
npoeKTHbie flaHHbie no KOHcrpyKUwn cKBaxuHbi, 

5 xapaKTepucTHKn o6opyAOBaHkia, TexHonoran 
npoLiecca 6ypeHna, reonornMecKne n 
reocpn3MMecKne flaHHbie, npn 3TOM 
nporpaMMHoe oSecneneHne BbinonHeHo c 
B03MO)KHOCTbio caMoo6yHeHKH nyieM yneia 

f0 flaHHbix, coflep>KaLL(nxcfi b 6a3e flaHHbix CAF1P 
cKBa>KHHbi, n y-iera npeflwecTByioinero, 
nonyneHHoro paHee npn 6ypeHHM ckb3>kmh Toro 
>Ke KycTa nnn MecTopo>KfleHMfl, onbua, npw 
npuHflTnn peiiieHkifl, h peajiu30BaH0 o 
nononb3oaaHneM ncKycoTBeHHbix HetfpoHHbix 

15 ceTetf. 

2. CuoTeMa ynpaBJieHUH npoLieccoM 
6ypeHMfi no n.1, oTnuqaioinaficn TeM, mto 
MOKyooTBeHHbie He^poHHbie ceTH coflepxaT 
oflHOTunHbie sneMeHTbi wefiKH, HMHTnpyK>mne 
pa6ory HewpoHOB M03ra, o6jiaflaioi4ne rpynnofl 

20 cHHancoB, o6pa3yioiflMX BXOflHbie cba3h, m 
aKCOHOM, o6pa3ywiAHM BbixoflHyio CBfl3b 
flaHHoro aneMeHTa flneikn. 
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